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Study on Spectral Calibration of a Novel Interferometric Spectrometer
with Supper-Resolution Capability

Shi Hailiang Fang Yonghua Wu Jun Xiong Wei
(Key Laboratory of Optical Calibration and Characterization of Chinese Acdemy of Sciences ,

Anhui Institute of Optics and Fine Mechanics, Chinese Acdemy of Sciences, Hefei, Anhui 230031, China)

Abstract In connection with the new spatial heterodyne spectroscopy (SHS), integrated grating diffraction and
space interference, a study on the spectral calibration technology is done. From interference mechanism of SHS, the
spectral calibration difference between SHS and traditional dispersive spectrometer is analyzed, study on ILS,
spectral resolution, bandwidth calibration principle and method of SHS is done, and spectral calibration method of
tunable laser with integrating sphere is designed and calibration data processing algorithm according to hyper-spectral
data features is explored. Finally, using the above method CO. spatial heterodyne spectrometer is calibrated
experimentally, and calibration accuracy is validated using magnesium lamp. The results show that spectral
calibration method can meet the requirements of SHS spectral calibration, and are consistent with theoretical values
of prototype.
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Fig. 1 Schematic diagram of basic SHS configuration
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tunable laser and integrating sphere
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Fig. 3 Experimental results of spectral calibration based on tunable laser and integrating sphere
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Fig. 4 Measured spectrum of magnesium lamp
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Table 1 Validating data of magnesium spectral lamp

Peak Theoretical Measured Error /
number wavenumber /cm ™! wavenumber /em™!  cm ™!
1 6352. 955 6352. 928 0.027

2 6349.614 6349. 586 0.028

3 6342. 828 6342. 802 0.026
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